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Background: Motor vehicle crashes are the leading cause of death for teens and young adults in the United States.
Graduated driver licensing (GDL) systems were designed to protect young novice drivers by limiting their exposure
to specific risks while they gain experience driving. In the United States, most states’ GDL systems only apply to
new drivers younger than 18. Some experts suggest that GDL might encourage young people to wait until age 18
to obtain a license, to avoid GDL requirements, resulting in older teenagers having less driving experience and
higher crash risk than they might have had without GDL. This study examined the prevalence and timing of
licensure among young adults, and explored factors associated with delaying licensure among those not licensed
before age 18.
Methods: An online questionnaire was completed by 1,039 persons aged 18-20 years, recruited from a representative
panel of United States households. Main outcome measures were acquisition of driver’s license (a) within 12 months
of the state minimum age for licensure, (b) before age 18. Associations of timing of licensure with demographic
characteristics were assessed using multivariable logistic regression. Respondents not licensed before age 18 were
asked to rate the importance of various possible reasons for delaying licensure.
Results: 54% of respondents were licensed before age 18. Blacks (37%; adjusted Prevalence Ratio 0.67, 95%
Confidence Interval 0.48–0.93) and Hispanics (29%; adjusted Prevalence Ratio 0.60, 95% Confidence Interval 0.45–0.81)
were less likely than non-Hispanic whites (67%) to be licensed before age 18. Lower household income was
independently associated with delayed licensure (P < .001). The most common self-reported reasons for not
becoming licensed sooner were not having a car, being able to get around without driving, and costs associated
with driving.
Conclusions: There was little evidence that GDL is a major contributor to delayed licensure; however, a substantial
minority of young people do not obtain a driver’s license until age 18 or older and thus begin driving outside of the
GDL system, which in most states only applies to new drivers younger than 18. More research is needed to
investigate the safety of older novice drivers.
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Motor vehicle crashes are the leading cause of death for
children, teenagers, and young adults in the United States
(US) (Subramanian 2012). Graduated driver licensing
(GDL) systems, first introduced in the US in 1996, were
designed to protect young novice drivers by restricting ex-
posure to risk initially and then gradually phasing in in-
creased privileges as the driver gains experience. While
numerous studies have found that strong GDL programs
are associated with lower fatal crash involvement rates for
16-year-olds (Williams et al. 2013; Zhu et al. 2013), some
recent studies have found that they are also associated
with higher rates for 18-year-olds (Masten et al. 2011; Fell
et al. 2012). Some experts have suggested that GDL might
encourage young people to wait until after their 18th
birthday to obtain a license, to avoid requirements and re-
strictions that most states’ GDL systems only apply to
new drivers younger than 18 (Masten et al. 2011).
There is little reliable data on the age at which young
people typically obtain driver’s licenses and whether this
changed significantly since the implementation of GDL
systems. Because most states’ GDL systems only apply
to new drivers younger than 18, data on the age at which
new drivers typically begin driving could have important
public health implications. If a substantial proportion of
young people do not obtain driver’s licenses until they
are 18 years old or older, this would imply that many
new drivers are learning to drive without the benefit of
GDL. The objectives of this study were to estimate the
prevalence of delayed licensure among young people in
the United States, and to investigate factors associated




Young adults aged 18–20 years were sampled from
an online research panel of households recruited using
probability-based random digit dial telephone and address-
based survey sampling methods. Households that lacked
Internet access at the time of recruitment into the panel
were provided Internet access and a laptop computer at no
cost. Full documentation of panel recruitment and survey
administration protocol are provided in GfK (2012).
The panel was pre-screened to identify households
with at least one member aged 18-20 years. Invitations
to complete an online questionnaire were e-mailed in
June of 2012 to 1,464 panel members aged 18-20. In-
vitations were also sent to 2,082 older panel members
known to be a parent of an adult child aged 18-20, to re-
quest their child’s participation in the study. Responses
were obtained from 642 of the 18- to 20-year-olds contac-
ted directly (completion rate 43% [Callegaro and DiSogra
2008]). Of the 2,082 parents contacted, 1,107 (53%)returned a brief screener and forwarded the survey invita-
tion to their adult child, 409 18- to 20-year-old children of
these panel members (37%) completed the questionnaire,
yielding a total of 1,051 respondents. Twelve respondents
were identified as ineligible due to their age (age < 18 years
or age ≥ 21 years) and were excluded. Three respondents
were 20 years old when survey invitations were sent but
turned 21 before they completed the questionnaire; they
were included and were coded as 20 years old.Questionnaire
The questionnaire asked respondents to indicate whether
they had a driver’s license, a learner’s permit, or neither.
To confirm licensure status, respondents who indicated
that they had a license were asked whether the license
allowed them to drive without another adult in the ve-
hicle. (Licensure status was re-coded to learner’s permit if
the respondent indicated that the license did not allow
driving without another adult in the vehicle.) Licensed
respondents were asked to report the age in years and
months at which they first obtained a license and the state
in which it was issued. If the respondent did not remem-
ber or reported an implausible age (e.g., younger than the
minimum age for licensure in the respondent’s state), the
respondent was asked to place the age at which he or she
was licensed into one of four categories (less than
6 months, 6 months – 1 year, 1 – 2 years, or more than
2 years from the minimum age for licensure in the respon-
dent’s state), and this was used to calculate the range of
ages at which the respondent could have been licensed.
Respondents who reported that they held a learner permit
at the time of the survey and respondents who reported
that they obtained a license more than 12 months after
their state’s minimum age for licensure were asked to re-
port the age at which they obtained a learner permit.
Respondents not licensed before their 18th birthday
(including those not yet licensed) were shown a list of
several possible reasons why a person might delay obtai-
ning a license and were asked to rate each as a very
important reason, somewhat important reason, minor
reason, or not a reason why they did not obtain their
license sooner.Statistical analysis
The data were weighted to account for differences in
probability of selection for recruitment into the panel,
differences in panelists’ probability of selection for this
survey, and to align the characteristics of the respon-
dents to those of the population of US residents ages
18–20 with respect to age, sex, race and ethnicity, edu-
cation, Census region, whether or not they lived in a
metropolitan area, and number of household members
aged 18-20.
Table 1 Licensure status in relation to demographic








All (n=1,039) 71 13 17
Age (years)
18 (n=329) 65 18 17
19 (n=359) 70 13 16
20 (n=351) 76 7 16
Sex
Male (n=468) 70 12 18
Female (n=571) 71 14 15
Census region
Northeast (n=193) 64 13 22
Midwest (n=261) 82 12 6
South (n=316) 68 15 18
West (n=269) 71 10 20
Place of residence at age 16†
Out in the country (n=136) 79 14 7
Small town (n=212) 68 17 15
Medium-sized town (n=246) 72 12 17
Small city (n=224) 71 11 18
Large city (n=215) 68 11 22
Household income
<$20,000 (n=200) 48 22 31
$20,000 – $39,999 (n=230) 53 15 32
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respondent was licensed (a) within 12 months of the
minimum age for licensure in his or her state (Insurance
Institute for Highway Safety Insurance Institute for High-
way Safety 2013) and (b) before age 18. Missing values of
these variables (n = 23) were multiply-imputed (Rubin
1987) using the method of chained equations (van Buuren
et al. 1999; White et al. 2011). Twenty independent impu-
tations were performed. Variables included in the imput-
ation model were respondent age, sex, Census region
(U.S. Census Bureau 2012), household income, self-
reported race and ethnicity, self-reported urbanicity of
the place where the respondent lived when he or she
was 16 years old, and the minimum age for licensure in
the state where the respondent obtained his or her
license.
Multivariable logistic regression was used to estimate
log-odds ratios for associations of each outcome variable
(licensure within 12 months of state minimum age for li-
censure; licensure before age 18) with each demographic
variable while adjusting for the other demographic var-
iables. Marginal standardization was used to estimate
adjusted probabilities of each outcome, which were then
used to estimate adjusted prevalence ratios and 95% confi-
dence intervals (Localio et al. 2007; Cummings 2011). All
analyses were performed using Stata statistical software
(StataCorp LP 2011), were based on weighted data, and
took into account the variance associated with both the
survey sampling method and the multiple imputation of
missing values.
Analyses of self-reported reasons for delay in obtaining
a license were descriptive only; no statistical tests were
performed.$40,000 – $59,999 (n=159) 71 16 13
$60,000 – $99,999 (n=233) 82 10 8
$100,000+ (n=217) 88 7 5
Race & ethnicity
Non-Hispanic white (n=632) 79 10 11
Non-Hispanic black (n=96) 55 23 22
Non-Hispanic other,
incl. 2+ races (n=90)
75 15 11
Hispanic (n=221) 57 14 29
Notes: Row percents may not add to 100 due to rounding.
*6 respondents who reported that their drivers’ license had been suspended
or revoked were counted as licensed, and 12 respondents who reported that
their learner’s permit had expired or had been suspended or revoked were
counted as having learner’s permits because the focus of the study was
license acquisition.
†6 respondents with missing data on of place of residence at age 16
were excluded.Results
At the time of the survey, 70% of respondents reported
that they had a driver’s license that allowed them to
drive without another licensed adult in the vehicle, 12%
reported that they had a learner’s permit, 1% reported
having had a license or permit that had expired or had
been suspended or revoked, and 17% reported having
never obtained a driver’s license nor a learner’s permit
(Table 1). The proportion of respondents who were li-
censed increased with age. Licensing rates of males and
females were similar. Licensing rates were much higher
in the Midwest than in other regions. The proportion of
respondents who were licensed increased with increa-
sing household income across all income categories. The
proportion of respondents who were licensed was lower
among those who self-identified as non-Hispanic black
or Hispanic than among those who self-identified as non-
Hispanic white. Respondents who reported that they lived
“out in the country” when they were 16 years old weremuch more likely to have been licensed than respondents
who lived in other areas.
Substantial delay in licensure was observed: only 44% of
respondents reported that they obtained driver’s license
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their state, and only 54% reported that they obtained a li-
cense before their 18th birthday (Table 2). Approximately
half of respondents (52%) obtained a learner’s permit
within 12 months of the minimum age to obtain a per-
mit, and 72% obtained a permit before age 18.
In multivariable analysis, the factor most strongly re-
lated to delay in licensure was household income: only
16% of respondents from households that reported an-
nual incomes of less than $20,000 obtained their licenseTable 2 Timing of driver licensure in relation to demographic
States, 2012





All (n = 1,039) 44
Age (years)
18 (n = 329) 45 1
19 (n = 359) 42 1
20 (n = 351) 45 1
Sex
Male (n = 468) 42 1
Female (n = 571) 46 1
Census region
Northeast (n = 193) 48 1
Midwest (n = 261) 56 1
South (n = 316) 38 1
West (n = 269) 39 0
Place of residence at age 16†
Out in the country (n = 136) 57 1
Small town (n = 212) 42 0
Medium-sized town (n = 246) 45 0
Small city (n = 224) 47 0
Large city (n = 215) 34 0
Household income
<$20,000 (n = 200) 16 0
$20,000 – $39,999 (n = 230) 27 0
$40,000 – $59,999 (n = 159) 44 0
$60,000 – $99,999 (n = 233) 52 0
$100,000+ (n = 217) 67 1
Race & ethnicity
Non-Hispanic white (n = 632) 56 1
Non-Hispanic black (n = 96) 24 0
Non-Hispanic other, incl. 2+ races (n = 90) 46 0
Hispanic (n = 221) 21 0
Notes: Missing values for timing of licensure (n = 23; 3% of weighted responses) we
*Adjusted prevalence ratios estimated using multivariable logistic regression follow
†6 respondents with missing data on place of residence at age 16 were excluded.within 12 months of their state’s minimum age for licen-
sure, and 25% obtained their license before their 18th
birthday. Among respondents from households that re-
ported annual incomes of $100,000 or more, 67% ob-
tained their license within 12 months of the minimum
age and 79% did so before their 18th birthday (Table 2).
Race and ethnicity were also significantly associated with
the timing of licensure: the proportions of respondents
licensed within 12 months of their state’s minimum age
and prior to their 18th birthday were all much lowercharacteristics, sample of 18- to 20-year-olds, United
nths of state Licensed before 18th birthday
djusted prevalence




[Reference] 56 1 [Reference]
.01 (0.80–1.27) 52 0.95 (0.79–1.15)
.09 (0.88–1.35) 53 1.02 (0.86–1.21)
[Reference] 51 1 [Reference]
.01 (0.84–1.21) 57 1.05 (0.91–1.22)
[Reference] 50 1 [Reference]
.21 (0.95–1.54) 68 1.48 (1.19–1.85)
.01 (0.77–1.32) 51 1.30 (1.03–1.63)
.98 (0.74–1.29) 49 1.23 (0.97–1.55)
[Reference] 69 1 [Reference]
.87 (0.63–1.20) 50 0.82 (0.64–1.05)
.84 (0.62–1.15) 56 0.84 (0.66–1.07)
.97 (0.71–1.33) 54 0.89 (0.70–1.14)
.80 (0.56–1.14) 48 0.86 (0.67–1.11)
.28 (0.17–0.47) 25 0.37 (0.25–0.55)
.50 (0.36–0.71) 34 0.54 (0.41–0.70)
.72 (0.54–0.95) 52 0.68 (0.54–0.85)
.81 (0.65–1.01) 64 0.81 (0.68–0.96)
[Reference] 79 1 [Reference]
[Reference] 67 1 [Reference]
.57 (0.36–0.90) 37 0.67 (0.48–0.93)
.94 (0.69–1.28) 51 0.87 (0.67–1.13)
.57 (0.38–0.87) 29 0.60 (0.45–0.81)
re imputed 20 times and averaged.
ed by marginal standardization.
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panic than among those who self-identified as non-
Hispanic white. Respondents from the Midwest were
more likely to be licensed before their 18th birthday than
respondents from other parts of the country. The propor-
tions licensed within 12 months of the state minimum age
and before age 18 did not vary significantly by age, sex, or
level of urbanicity after other variables were controlled.
Among respondents who did not obtain their license
before age 18, the reasons most frequently rated as
somewhat or very important were: not having a car, abil-
ity to get around without driving, the cost of gasoline,
the cost of driving overall, and just not getting around to
it (Table 3). Fewer than one in four rated the difficulty
associated with special requirements for younger drivers
or not wanting a license with special restrictions for
younger drivers as important reasons. Those who did
not obtain a learner permit before age 18 were some-
what more likely to rate not wanting a license with spe-
cial restrictions for younger drivers as an important
reason for delaying licensure, compared with those who
obtained a permit but not a license before age 18.Table 3 Reasons for delaying licensure among 18- to 20-year
permit status at age 18, United States, 2012
Did not have a car
Could get around without driving
Gas was too expensive
Driving was too expensive
Just didn’t get around to it
Could do what I wanted to do without driving
Was nervous about driving
Just not very interested in driving
Had to complete driver education course first
Getting a license was too expensive
Parents didn't have time to take me out to practice driving
Special requirements made it hard to get licensed at younger age
Too busy to spend time learning how to drive
Didn't want license with special restrictions that only applied to drivers under a ce
Parents wouldn't let me get license sooner
To avoid having to take driver education
Could connect with friends online
Tried to obtain license sooner, but failed test
Took long time to get appointment for test
Notes: Missing values for timing of permit and licensure were imputed 20 times an
birthday: 18 (2%); Permit before 18th birthday: 63 (7%).
*Timing of permit was missing and could not be imputed for 1 driver in column “AIn post-hoc analysis of licensure among 19- and 20-
year-old respondents not licensed before age 18, only
32% obtained a license before age 19 (Table 4). Of those
who had obtained a permit but not a license before age
18, 59% obtained a license before age 19. In contrast,
only 18% of those who did not obtain a permit before
age 18 obtained a license before age 19, and only 38%
even obtained a permit before age 19. Furthermore, of
those not licensed before age 18, those who rated the
difficulty of licensing requirements for younger drivers
and/or not wanting a license with special restrictions for
younger drivers as important reasons for delaying licen-
sure were virtually no more likely to obtain a license be-
fore age 19 (32%) than were those who did not rate
either item as important (30%).
Discussion
In a representative sample of young people, fewer than
half obtained a driver’s license within a year of the mini-
mum age for licensure in their state, and only slightly
more than half obtained a driver’s license before their
18th birthday. At the time of the study, only one US state-olds not licensed before age 18, in relation to learner
Learner permit before 18th birthday
All* (n = 458)Yes (n = 186) No (n = 271)
% who rated item “Very important reason” or “Somewhat




















d averaged. Raw number (weighted %) of values imputed: License before 18th
ll”.
Table 4 Proportion of 19- and 20-year-olds licensed and
proportion with learner permit before age 19 among






All (n = 332) 32 (24–40) 60 (52–68)
Permit before 18th birthday
Yes (n = 125) 59 (46–72) 100 (–)
No (n = 207) 18 (10–26) 38 (28–48)
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new drivers aged 18 years or older, and two (Maine and
Maryland) applied some reduced GDL components to
older new drivers. Although some young people may ne-
ver drive, it is evident that at least a substantial minority
of them obtain licenses without the protection that GDL
is intended to provide to new drivers. If the proportion of
respondents who had at least a learner’s permit at the time
of the survey (84%) is treated as conservative estimate of
the proportion of young people who will eventually obtain
a license, this implies that 36% (95% CI 33%-39%) of those
who will eventually obtain a license will do so after age 18
and thus outside of the GDL system.
Significant social and economic disparities were iden-
tified. Respondents who self-identified as black or His-
panic were significantly less likely to be licensed before
age 18 compared with non-Hispanic whites, and lower
household income was independently associated with de-
creased probability of licensure before age 18; these
groups across the entire range of household incomes in-
vestigated. Only 32% (95% CI 25%-39%) of respondents
who were black, Hispanic, or from households with an-
nual incomes less than $20,000 were licensed before age
18; these groups accounted for 63% (95% CI 57%-69%) of
all of those who were not licensed before age 18. If the
proportion of these respondents who had at least a
learner’s permit at the time of the survey (75%) is treated
as a conservative estimate of the proportion of who will
eventually obtain a license, this implies that 55% (95% CI
50%-61%) young people from these groups who obtain
licenses will do so outside of the protective learning envir-
onment that GDL systems were designed to provide to
new drivers.
The current popular perception is that young people
are obtaining their driver’s licenses at older ages today
than they did before GDL, and to a greater degree than
would be explained by the GDL requirements them-
selves (e.g., requiring a new driver to hold a learner’s
permit for a specified length of time before obtaining a
license). However, studies conducted several years before
the introduction of GDL systems in the US found that
most young people did not obtain a license immediatelyupon reaching their state’s licensing age even before
GDL. A study of data collected in 1983 found that fewer
than 40% of young people in upstate New York, where
the minimum age for licensure was 16, were licensed
upon reaching age 17 (Williams et al. 1985). A national
survey conducted in 1990 found that only 41% of
16-year-olds, 70% of 17-year-olds, and 77% of 18-year-olds
were licensed (Federal Highway Administration 1991).
Shortcomings in multiple sources of data preclude as-
certainment of changes over time in the specific ages at
which most young people obtain licenses. Whereas a na-
tionwide survey conducted in 1990 investigated licensure
in a representative sample of driving-aged US residents
(Federal Highway Administration 1991), similar sur-
veys conducted in 1995, 2001, and 2008 only asked
respondents whether or not they drove, but did not collect
data on licensure (Federal Highway Administration 1997,
2004, 2011), prohibiting ascertainment of whether a per-
son who reported driving held a license, a learner’s permit,
or neither. Although studies of data reported by states
to the US Department of Transportation appear to show
a decreasing trend in licensing rates among teen-agers
(Sivak and Schoettle 2012a), those data have been shown
to contain substantial errors and thus are unusable for
monitoring trends (Insurance Institute for Highway Safety
2006). A recent study of repeated cross-sectional surveys
found that the proportion of high-school seniors who re-
ported having a driver’s license declined from 85% in 1996
to 73% in Shults and Williams 1996–2010 (Shults and
Williams 2013).
There has been concern that GDL has resulted in young
people waiting until age 18 to begin driving in order to
avoid the requirements and restrictions of GDL systems.
While GDL has been shown to have reduced crash rates
of 16-year-olds substantially and those of 17-year-olds
moderately (Williams et al. 2013; Zhu et al. 2013), some
recent studies have found that strong GDL systems have
been associated with increased fatal crash involvement
rates of 18-year-olds Masten et al. 2011; Fell et al. 2012).
Some have suggested that this phenomenon may be due
to young people delaying licensure until age 18 to avoid
GDL requirements and restrictions (Masten et al. 2011).
This study could not investigate that hypothesis directly,
because GDL had already become virtually universal by
the time participants in the current study had reached
driving age. However, two results of this study suggest that
desire to avoid GDL is at most a minor contributor to de-
layed licensure.
First, when young people not licensed prior to their
18th birthday were asked why they did not obtain their
license sooner, the predominant reasons related to op-
portunity (e.g., not having a car), cost (e.g., gas was too
expensive), and motivation (e.g., “could get around with-
out driving”, “just didn’t get around to it”). Only 23%
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younger drivers as an important reason, and only 21%
rated not desiring a license with special restrictions for
younger drivers as important.
Second, of 19- and 20-year-old drivers who had not ob-
tained a license before their 18th birthday, fewer than one
in three obtained a license before turning 19. Of those
who had not even obtained a learner permit before their
18th birthday, fewer than one in five obtained a license and
fewer than two in five even obtained a permit before their
19th birthday. If large numbers of young people were wait-
ing until age 18 to obtain their license for the purpose of
avoiding the GDL system, a larger proportion would have
been expected to obtain licenses soon after turning 18 and
a smaller proportion would have been expected to reach
age 19 still not having a license.
One study of changes in licensing rates in several
countries reported that higher rates of Internet access
were associated with lower licensing rates of young peo-
ple, and hypothesized that, “access to virtual contact re-
duces the need for actual contact among young people”
(Sivak and Schoettle 2012b). The current study found
minimal support for that hypothesis: only 17% of those
not licensed before age 18 rated their ability to connect
with friends online as an important reason why they did
not obtain a license sooner.Limitations
This study relied on respondents to report accurately
the age at which they obtained their learner permit and
driver license. Some reported that they did not remem-
ber, and a few reported implausible ages which were trea-
ted as unknown. When age at licensure was unknown,
respondents were asked to place it into one of a few broad
categories relative to the minimum age for licensing in
their state. This was used to determine whether the re-
spondent was licensed within 12 months of the state’s
minimum age for licensing and whether the respondent
was licensed before age 18. These were imputed if they
could not be determined from information provided by
the respondent. Given the small number of respondents
for whom licensing-related information was imputed
(n = 23), imputed values had minimal impact on the
overall results. The proportion of respondents licensed be-
fore age 18 was the same, 54%, whether based on all ob-
servations (including those with imputed data) or based
on only observations in which age at licensure was known.
It is also possible that some of the plausible responses
could have been incorrect. However, we believe it is rea-
sonable to assume that most respondents would have
remembered whether they obtained their license before
or after they turned 18, and thus that the main outcome
reported here—only 54% of respondents obtained adriver’s license before their 18th birthday—is unlikely to
be biased by a large amount due to inaccurate reporting
or missing data.
Results could also be biased if the timing of licensure
were different among young people who completed our
questionnaire than among the US population as a whole.
Such bias could arise if young people who are members
of the panel from which respondents were sampled were
licensed earlier or later than the national average or if
sampled panelists who completed the survey were li-
censed earlier or later than those who refused. The sam-
ple comprised both young people who were panelists
themselves and young people who were not panelists
but whose parents were. It seems unlikely that a young
person’s licensure status would be related to one’s par-
ents’ willingness to participate in surveys (and thus ac-
ceptance of the original invitation to join this survey
research panel), and the timing of licensure was similar
in both sampling frames (53% of respondents contacted
directly and 55% of those contacted via their parents re-
ported licensure before age 18), thus it appears unlikely
that results would be biased due to differences between
panel members and the general population with respect
to timing of licensure. However, it is not possible to as-
certain whether licensure rates differed between panel
members who participated in our survey and those who
were invited to participate but declined; results could be
biased if the probability of responding to this survey (or
to surveys in general) is related to licensure status.
This study was not able to identify specific reasons for
differences observed in the timing of licensure in rela-
tion to demographic variables. For example, while respon-
dents themselves identified cost as a barrier to earlier
licensing, the reasons why race and ethnicity would be in-
dependently associated with licensing rates are not clear.
While race/ethnicity and household income were corre-
lated, differences in licensing rates by race/ethnicity per-
sisted across all income strata (not shown). However,
with our limited sample size, stratified analysis could
not be performed across multiple variables simultan-
eously. It was surprising that differences in licensing
rates in relation to urban versus rural residence—which
were large in univariate analysis—were not statistically
significant after controlling for other variables. It is pos-
sible that there truly are important differences in the
timing of licensure between young people in urban ver-
sus rural areas, but that they were not detectable in
our study due to the strong association of urban versus
rural residence with race/ethnicity, associations of race/
ethnicity with household income, and the associations
of both race/ethnicity and household income with the
timing of licensure.
Finally, although nationally representative, the results
reported here do not necessarily reflect the situation in any
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Because the sample was designed to be representative of
the young adult population nationwide, 52% of all res-
ponses were obtained from only 9 states, which reflects
the distribution of the US population.
Conclusions
GDL systems were designed to protect new drivers; how-
ever, most states apply GDL only to new drivers younger
than 18. A substantial minority of all young people—and a
majority of those who are black, Hispanic, or from low-
income households—do not obtain a driver’s license until
they are 18 years old or older, and thus they begin driving
outside of the GDL system. Little is known about the
safety of older beginning drivers and the mechanisms by
which they learn to drive. Given the size of this popula-
tion, further research is needed to investigate the safety or
risk of new drivers aged 18 years or older, to evaluate the
potential impacts of extending GDL systems to this popu-
lation, and to explore other ways to address the safety of
older novice drivers.
Competing interests
The authors declare that they have no competing interests.
Authors’ contributions
BT contributed to the design of the study; supervised data collection;
performed all statistical analysis; and contributed to the analysis and
interpretation of the data and the drafting and critical revision of the
manuscript. BT had full access to all of the data in the study and takes
responsibility for the integrity of the data and the accuracy of the data
analysis. AW conceptualized the study and contributed to the design of the
study, analysis and interpretation of the data, and the drafting and critical
revision of the manuscript. JG contributed to the analysis and
interpretation of the data and critical revision of the manuscript, and
provided technical and administrative support. All authors read and
approved the final manuscript.
Author details
1AAA Foundation for Traffic Safety, 607 14th Street NW, Suite 201,
Washington, District of Columbia 20005, USA. 2Allan F. Williams LLC, 8200
Beech Tree Rd., Bethesda, Maryland 20817, USA.
Received: 15 November 2013 Accepted: 30 January 2014
Published: 20 March 2014
References
GfK. KnowledgePanel® Design Summary. GfK Knowledge Networks Web site; 2012.
http://www.knowledgenetworks.com/knpanel/docs/KnowledgePanel(R)-
Design-Summary-Description.pdf.
Callegaro M, DiSogra C. Computing response metrics for online panels. Public
Opin Quart. 2008; 72(5):1008–32.
Cummings P. Estimating adjusted risk ratios for matched and unmatched
data: An update. Stata J. 2011; 11(2):290–98.
Federal Highway Administration. 1990 Nationwide Personal Transportation Survey:
User’s Guide for the Public Use Tapes. Washington, DC: United States
Department of Transportation; 1991.
Federal Highway Administration. 1995 Nationwide Personal Transportation Survey:
User’s Guide for the Public Use Data Files. Washington, DC: United States
Department of Transportation; 1997.
Federal Highway Administration. 2009 National Household Travel Survey User’s
Guide. 2011; Washington, DC: United States Department of Transportation.
Federal Highway Administration. 2001 National Household Travel Survey User’s
Guide (Version 3). Washington, DC: United States Department of
Transportation; 2004.Fell JC, Romano E, Todd M, Jones K. National evaluations of graduated driver
licensing laws. Calverton, MD: Pacific Institute for Research and Evaluation;
2012.
Insurance Institute for Highway Safety. Comment to the Federal Highway
Administration concerning the quality of motor vehicle registration and licensed
driver information. Arlington, VA: Docket no. FHWA-05-22706; 2006.
Insurance Institute for Highway Safety. Effective dates of US graduated driver
licensing laws. Insurance Institute for Highway Safety Web site; 2013.
http://www.iihs.org/laws/pdf/gdl_effective_dates.pdf. Updated May 2013.
Localio AR, Margolis DJ, Berlin JA. Relative risks and confidence intervals were
easily computed indirectly from multivariable logistic regression. J Clin
Epidemiol. 2007; 60(9):874–82.
Masten SV, Foss RD, Marshall S. (2011). Graduated driver licensing and fatal
crashes involving 16- to 19-year-old drivers. JAMA. 2011; 306(10):1099–103.
Rubin DB. Multiple Imputation for Nonresponse in Surveys. New York: J. Wiley &
Sons; 1987.
Shults RA, Williams AF. Trends in driver licensing status and driving among
high school seniors in the United States, 1996–2010. J Safety Res. 2013;
46(1):167–70.
Sivak M, Schoettle B. Update: percentage of young persons with a driver’s
license continues to drop. Traffic Inj Prev. 2012a; 13(4):341.
Sivak M, Schoettle B. Recent changes in the age compositions of drivers in 15
countries. Traffic Inj Prev. 2012b; 13(2):126–32.
StataCorp LP. Stata Statistical Software: Release 12. College Station, TX: StataCorp
LP; 2011.
Subramanian R. Motor Vehicle Traffic Crashes as a Leading Cause of Death in the
United States, 2008 and 2009. Report No. DOT HS 811620. Washington,
DC: United States Department of Transportation; 2012.
U.S. Census Bureau. Census Regions and Divisions of the United States. U.S.
Census Bureau Web site, Van Buuren S, Boshuizen HC, Knook DL. Multiple
imputation of missing blood pressure covariates in survival analysis. Stat
Med. 1999; 18(6):681–94. http://www.census.gov/geo/maps-data/maps/pdfs/
reference/us_regdiv.pdf. Accessed May 3, 2013.
White IR, Royston P, Wood AM. Multiple imputation using chained equations:
Iusses and guidance for practice. Stat Med. 2011; 30(4):377–99.
Williams AF, Lund AK, Preusser DF. Teenage driver licensing in relation to state
laws. Accid Anal Prev. 1985; 17(2):135–45.
Williams AF, Tefft BC, Grabowski JG. Graduated driver licensing research,
2010-present. J Safety Res. 2013; 43(3):195–203.
Zhu M, Cummings P, Chu H, Coben J, Li G. Graduated licensing and motor
vehicle crashes involving teenage drivers: an age-stratified meta-analysis.
Inj Prev. 2013; 19(1):49–57.
doi:10.1186/2197-1714-1-4
Cite this article as: Tefft et al.: Driver licensing and reasons for delaying
licensure among young adults ages 18-20, United States, 2012. Injury
Epidemiology 2014 1:4.Submit your manuscript to a 
journal and beneﬁ t from:
7 Convenient online submission
7 Rigorous peer review
7 Immediate publication on acceptance
7 Open access: articles freely available online
7 High visibility within the ﬁ eld
7 Retaining the copyright to your article
    Submit your next manuscript at 7 springeropen.com
